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TITLE: Letters to the Editor (Pis'na Vv redaktsiyu) The Effect of 
the Solvent on the Properties of Cations in Salt Melts 
(0 vliyanii rantvoritelya no avoyatva kationov Vv solevykh 
rasplavakh) 


PERIODICAL: aay fizicheskoy kninii, 1958, Vol. 32, Ur 5, pp» 1165-1167 
USSR) 


ABSTRACT : The working through of data in publications conearning the 
electric forces in metal~salt melt systems showed an intere- 
esting regularity referring +o the halide salts of the metals 

of the side series of the periodic system. From a table con- 
taining the ion radii of the corresponding metala besides the 
magnitudes of the decrease of the isobaric potential at the 
transition of liquid single salts into the solution can be 
seen that the numerical value of the decrease AZ in some 
cases becomes smaller with the increase of the radius of the 
cation in a series of the periodic system, but that on the 

Card 1/2 other hand only a small change or increase of the value AZ 
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Letters to the Editor. The Effect of the Solvent on the Properties of Cations 
in Salt Melts 

is observed. This contradiotion is removed by the assunption 
= that by the increase of the electric field of the ions the 
oe increase of their polarizability is decreased. The iodides 
: of copper, zinc, lead and cadmium are mentioned as exanples 
for the case that no polarization increase and thus alno no 
change of the thormodynamlo proportion takes place. After 
giving a detailed consideration and explanation of the re- 
action of the metals mentioned in the table the authors say 
8 that among the mentioned salts the strongest selective effect 
oes on chloride compounds of nickel, cobalt, copper and iron was 
observed with alkali metal chlorides, with the extrenely 
small decrease of potential of nickel chloride being used 
for the purification of nickel~sulfur alloys. There are 1 
table and 8 references, 7 of which are Soviet, 


ASSOCIATION: Sverdlovskiy politekhnicheskiy institut 
(Sverdlovsk Polytechnical Institute) 


SUBMITTED ;: December 6, 1956 
1. Metal halides--Thermodynamic properties 2, Ions-~Properties 
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AUTEURS ; Husikhin, Ve I-, Yesiny O- A. sov / 16 -32-6-28/ 46 
eset see SRTAATRSDY ath 
va ra Investigation of the Properties of Molten Titanutes by 


Means of the BMF«Method (Izucheniye avoysty raupluviennykh 
titanatov metodom elektrodvizhushchikh sil) 


PERIODICAL: Zhurnal fizicheskoy khimii, 1958, Vol. 32, Nr 6, pp. 1372-1578 
(USSR) 


ABSTRACT : In the present paper the syatems Na 0-740, and Mn0-Ti0, are 
jnvestigated by means of the EMF method, fising cells with. 
out ion transfer. The experiments were carried out at 1200 
and 1470 C,and 2 types of celis were used, their diagrams 
ag well as the working technique employed being given. It 
was observed that the BMF varies, which fact was explained 
by the oxidation of Mn to Yn? ; the experiments were core 
respondingly carried out in a suitable ways The measurements 
were carried out with 4 high-resistance potentiometer of 
the type /PPIV-1; the data obtained are given together with 
those of the chemical analysis and the calculated values 
of the activity and of the activity coefficient in a teble. 
From the results of the experiments may be geen tha: there 
Nara 1/3 is quite a deviation from ideal solutions; it is assumed 
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that ions of the type n10;", T4053" and Mi y0g exist. Already 


Bethe (Ref 4) proposed a method of calculation which later 
on was extended to compounds of the type AB, by Peterls 
(fef 5), while Kirkwood (Ref 6) calculated fhe free energy 
in another way, which method was then ueed by I. M- Lifsnits 
(Ref 7) for any concentration. Using the equation of the 
last meweioned author the authors of this paper found out 
io that according to Be Ne Finkel'ahteyn (Ref 6) a formula for 
ek S| the calculation of amall mixing energies may be derived, 
ie while according to the equation by A. Ae Zhukhovitekiys 
: B. Ne Finkel'shteyn and I. S. Kulikov (Ref 9) another Kind 
of derivations exists. Later on I. %&. Kulikov (Ret 10) 
elaborated an equation for the system Fe0-5i0,, while Ys a- 
Kozheurov (Ref 12) proceeded from the quasichémical method 
for determining the activity of the components in biniry 
solutions. As the equations yefer to the formation cf a com- 
pound of the type AB the system Fe-Si was investigated, *ith 
data obtained by Schneider and Mayer (Ref 17) being ecmpared. 
It is assuned that a great decrease of the coordination 
Card 275 number z takes place in melting FeSi, and that on the other 
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hand guasimolecules and ferrosilicon form. There are 3 
figures, 3 tables, and 19 references, 10 of which are 
Soviet. 


ANLOCTATEON: Ural'skiy filial Akodemii nauk USSR yInetitut aera 
Sverdlovsk 
(Ural Branch AS USSR, Sverdlovsk Institute of Metallurgy) 
SUBMETUSD s february 22, 1957 


1. Titanates (Liquid)~-Properties 2. Titanates ( Liquid) Chemical 
analysis 3. Potentiometers—-Applications 


Sard 4/3 


aah} tte at alla 


aut anid AR FTE ht 


HATA 


APPROVED FOR RELEASE: 03/15/2001 CIA-RDP86-00513R001962920011-0" 


rae 
ii 


== re 


“APPROVED FOR RE 03 
H 1 = 
jsp Bibs PENTEL ys ead “ sles 1 ee eee ener 
PRLS GLA TIAL AUIS es pace oa HME Leta atey tt 
AUTHORS: Nikitin, Yu. P., Yesin, O. Ae, 30V/ Tb-32-6-38/ 49 
Vorontsov, Ye. 5. 7 
a TITLE s On the Determination of the Diffusion Coefficients in 


Holten Oxides (K opredeleniyu koeffitsiyentov diffuzil 
y rasplevieanylh okislakn) 


PERIODICAL: Zhurnal fizicheskoy khimii, 1958, Vol. 52, lir 6, 
pp, 1420-1420 (USSR) 


ee ABSTRACT s The influence exerted by the convection heat transfer 

ie renders the determination of the diffusion coefficient 
especially at higher tenperatures very difficult, so thut 
it ig necessery to employ gaveral independent methods which 
sre baged on rules different in principle, in order LO 
obtein correct results. In order to meet the demands of 
metallurgy, silicete industry und geocheuistry the authors 
of the present paper carried out measurements by means of 
radioactive indicators on the one hand and by weans of the 
electrode polarization with a. c. on the other hand. The 
authors used for the oxporiments & On0 - A140, - 310, 


Card 1/3 melt at 1500° as well as an Fe? isotope end the diffusion 
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On the Determination of the Diffusion CoetficientsSOV/ 76~32-6-38/46 
in Molten OXideg 


ASSOCIATION: 


SUBMITTED s 
Card 2/3 


APPROVED FOR RELEASE: 03/15/2001 


coetficient trom the radiation measurements calculaszed 
according to a mentioned equation. Parallel to this 
investigation slags of the same systen were investigated 

by means of the volarization with a. c. of different 
frequencies from liquid electrodes of ferro-alloys; this was 
done in order to determine the so-called ohmic and capacitive 
resistance of the clectrodes. Theffinal results were obtained 
graphically and according to a given @quathon; from the 
comparison (given in form of a table) of the values obtained 
according to either method May be seen that it is possible 

to obtain sufficiently good values tor the ditfusion 
coefficient. There are 1 table and d references, . Which 
are Soviet, 


Ural 'skiy Politekhnicheskiy institut im. Seli. Kirova, 
Sverdlovsk (Ural Polytechnical Institute imeni 3.M. 
Kirov, Sverdlovsk) 


May 6,1957 
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Lepinskikh, B. M., Yesin, O- Acs Musikhin, ¥. I. 


of the Electroconductivity 
a elektroprovodnosti 


AUTHORS: 


TITLE: The Anisotropy 
Current (Anizotroply 


natriya) 


in a Sodium Silicate 
v struye silikata 


Zhurnal fizicheskoy khimii, 1958, Vol 32, Nr 8, PP- 4874-1877 


PERIODICAL: 
(USSR) 


The present investigations are intended %o solve the problem 

whether in a flow of silicate an orientation of the anions 

tekes place having 4 different resistance along and across the 
nts were carried out by means 


direction of flow. The experine 
0-810, in an apparatus the diagren 


of melts of the system Na, 
and the description of which are givens The flow rate was 
not always the same, it never surpassed, however, a Reynol'd 
number of 20, with the transition from oan accelerated flow to 
a normal flow taking place according to Gagen~Puazeyl in the 
initial section of 1 cm length. The representation of the 

: electric scheme 4s well as @ description of the operation method 

cara 1/2 ° are given. The results obtained show a cleat anisotropy of the 
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cic of flow is present, It was found that the 

mites eer} agree with those by Bockris ana Lowe (Bokrig 
9 and that they contradict these by Baak (Bok) 
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TITLE: Cathodic Polerization in Titanium-Containing Slags 
(Katodnaya polyarizutaiya v titanosodarshashenikh shlekakn) 


PERIODICAL: Zhurnal fizicheskoy khimii, 1958, Vol 32, Nr 10, 
pp 2410-2414 (ussR) 


ABSTRACT: The phenomenon of cathodic polarization in liquid slags 
already observed (Refs 2,3,4) is in the present case 
investigated with melts of Ca0-Mg0-Al,0,-Bo0, (with smell 


Tid, additions). The construction of the electrolyzer 


according to Piontelli (Ref 7) turned out to be insufficient, 

and the direct method was not employed because the 

Lugin-Gaber capillaries are difficult to produce. The cathcde 

potential was measured according to the commutator method 

(Ref 2) with an electrolyzer being used; a diagram of the 

electrolyzer is given. The determinations were carried out 

at 14000 with Cu - ais Fe - P - Ti and W-catnodes. A slow 

diffusion of the Ti*t-iongs was observed. The absence of 

abrupt polarization drops also points to a diffusion character. 
Card 1/2 On the cathode of the iron alloy with 10% and 2-3% Ti, where 
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Cathodic Polarization in Titanium-Containing Slugs $OV/7b+52= 10-267 39 


the depolarization is apparently low on overshergin of 
ti4* to Ti?” 


mt to mic’, mist to me and qy4t to Ti teke place et the 
same time, which the coefficient n>1 tends to show. On the 
solid tungsten cathode where practically no depolarization 
takes place only an overcharge of the Ti-ions may be found. 
There are 3 figures, 1 table, and 11 references, 5 of which 
are Soviet. 


mainly takes place. Reduction processes of 


ASSOCIATION: Institut metallurgii Ural'skogo filiala. AN SSSR, Sverdlovsk 
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z Translation from: Referativnyy zhurnal. Khimiya, 1959, Nr T, p 352 (USSR) 


yve.S., Yesin, O.A. 


AUTHORS: Vorontsov, 
4 
TITLE: The Application of Radioactive cndiencone to the Study of 
Diffusion in Liquid Slags 
PERIODICAL: Tr. Ural'sk. politekhn. in-ta, 1958, Nr 73, PP 57 - 73 


ABSTRACT: Jo elucidate the structure of liguid phases, diffusion (D) of 
Ca and S$ separately was investigated and that of either Ca and P 
as also studied. Liquid blast- ra 
furnace slag 0 (in %): cad 40, Al,0 20, Es 
310 40 served as medium, The experiments were carried out in 
the isothermal zone of the furnace with a carbon resistance at 
a temperature of 1,300 - 1,600°C, The method of “Labeled atoms" 
was employed for revealing the results of D. p32 was introduced 
into slag in the form of tricalcium phosphate, g35 in the form of 
guifides, Ca 5 and Fe29 in the form of oxides, Slag was molten 
in a crucible (c) and kept for 15 - 20 minutes, then a little 
Card 1/2 piece of slag (50 - 75 mg) with the substance, the D of which was 
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The Application of Radioactive Indicators to the Study of Diffusion in 
Liquid Slags 


investigated, was preliminarily heated and carefully introduced onto the 
surface of the melt, The experiment lasts from 1 to 9-hours, It was 
established that in liquid slags of the Ca0-A1,0 -310, system the mass 

transfer of Ca, P and 8 ina graphite C takes place at temperatures of 7 
1,300 - 1,600°C at the expense of surface D. The material of Cis badly — 
wetted by slag, and the boundary: melt-C is a Passageway for diffusing 
Perticles, In the case of introducing the sulfur isotope (-~ 1%) into 

Slag the wettability of ¢ increases and the D rate of sulfur decreases 

3 - 4 times. In the case of using C made of A150. the wettability increases 
and the D rate of Ca, S and P in this case was leds than ina Sraphite Cc,” 


of Ca and Fe, showed that their conditional diffusion coefficients are values 
of one order of Magnitude, P and Fe are transferred somewhat more rapidly. 
than Ca, 


I. Mikhaylova 
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pe eae Rae eee 
Electrocapillary Motions in Melted Slags(Elektrokapillyarnyye 
dvizheniya v rasplavlennykh shlakakh) 


Doklady Akademii nauk SSSR, 1958, Vol. 120, llr 1, 
pp. 134 = 136 (USSR) 


At temperatures of 1370 - 1500° C the euthors noticed a shift 
of the drops ef Cu, Ni, Mn, Ag, Ni,8, to oa certain electrode 
on the surface of a ake containin 529 CaO, 419 Al,O, end 


273 


1% Si0,- The experinents as well es the arrangenents for the 


measurenents are discussed in short. In some of the experixents 
the authors could observe the simultaneous motion of a great 
amount (20 - 30) of drops of different size (0,5 to 3 mm) in 
cases where liquid electrodes of Ni,S, supplied from graphite 
feeders. In agreement with the theofy such motions were not at 
all observed in the case of solidified metal drops and pieces of 
solid magnesium oxide. The results of the experiments in an 
oxidizing atmosphere (air) are compiled in a table. The same 
table contains the values of the specific movabilities. As the 
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metals and nickel sulfide move in opposite direction the 
deternination of the sulfur content corresponding to zero 
movability is of interest. The experinuents aarried out in the 
cage of field gradionta Be 5 ~ 6 phow the fellowing: a de- 
crease of the sulfur contained in the alloy Wi-S from 26% (1i,5,) 


to 0,4% is practically of no influence on the movability. This 
is probably dependent on the great capillary activity of sulfur. 
In the case of 2 small content of sulfur the surface of the 
Ni-~S melts is positively charsed, in tha casa of hish and 
medium sulfur contant, however, negatively. Various details are 
Biven. The dislocations observed end digcussed by the euthors 
ere electrocapillary motions of the drops at the surface of the 
Slag. This is also proved by a2 qnantitative conp2rison of the 
theory of electrocepillary motions with tha results of the 
present work. There ere 1 table, and 17 references, 15 of which 
are Soviet. 


Ural'skiy politekhnicheskiy institut in.S.i.Kirove (Ural 
Polytechnical Institute ineni S.M.Kirov) 
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TITLE: On the Kinetics of the Ion Exchange Belween Yetal ant Jlag 


(O kinetike ionnoso obriene mezhdu metallon i shlakor) 


PRRIOMICAL: Doklady Akademii nauk SSSR, 1953, Vol 122, Mr vy PP 401-108 
(U39R) 


ARSTRACT: Me authors inveatirated the veloaity of the ion axchanyge 
setneen liquid netels (Fe-c, Pe-Si, Fe-P, Ag) and molten 
slags according to a method described in a previous yaper 
(Ref 1). On the basig of the found values of the diffusion 
resistance Ris the diffusion coefficients D of the iron 


and silver ions were estimated. Por slags with 31 % CaO, ; 
54 % Si0,, 15 35 Al,035 the diffusion coefficients for iron . 


- ~1 
at 1500°C lie within the interval of from 2,4 to 3,1.10 Gon’. aes 
Mie diffusion coefficient of the silver tons in melted sodiun 
nitrate (15 % Na,0, 85 of, B,0;) at 840° amounted to 0,5+107's 


and at 940° to 1,42.10° aero es From these values the 
Card 1/3 value 23 keol/pran-atom wasn found for the notivation anerey 
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On the Kinetics of the Ion Exchange Between Metal and Slug 


of tha diffuoion proceso. Then the exchange eurrents 1 

were calculated. Mor the alloys of trou with oarbon, aflicon, 
and phosphorus, and for the slags which contain Ca, $i0., 
1,055 MnO, B05 P50, and low concentrations of Fed and 


Fey a practically linear dependence between 1 and the 


total percentage of the iron oxides was found. The dis- 
charge of the ions 43 the phase which determines the velocity 
exchange. The introduction of Na,0 into the slag increases 
the concentration of FeO in it afid ulso the exchange cur- 
rent. Numerical values are then given for the exchange cur- 
rents at various temperatures. The activation energy E, of 


the reaction Fe (cast iron) = Pe’? (slaz) + 2e is equal to 
23,5 kcal/yram-atom, und for the inverse process the acti- 
vation energy E, = 13 keal/gram-atom was found. The cor- 


responding values for the reaction Ag (metal)=Ag’ (slug) + e 
are E, = 12,8. and E, = 22,8 kcal/gram-atom. These unusual 


values call for further investigations. The capacities of 
the double layer of the 3 cases investigated are approximate- 
Card 2/3 ly equal and they are also similar to the previously found 
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values for Fe-¢, Apparently, the iron ions are connected 
with the slag in a more stable manner than the metal cations 
with the aqueous solution. According to the reeults of this 
puper, the current of the exchange with the slag must be 
intensive at high temperatures. There are 1 figure, 1 table, 
and 10 references, 9 of which are Soviet. 
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ES a 
TITLE: Extraction of Sulphide ‘Inclusions From Molten Slags by Means 


of an Electric Field (Izvlecheniye sul'fidnykh vklyucheniy 
iz rasplavlennykh shlakov pri pomoshchi elektricheskogo polya) 


PERIODICAL: Doklady Akademii nauk SSSR, 1958, Vol 123, Nr 2, pp 320-332 
(USSR) 


ABSTRACT: The present paper gives the results obtained by an investiga - 
tion carried out by the authors of the use of the electro- 
capillary motion or liquid metal drops for the purpose of ex- 
tracting sulphide inclusions from molten slags. Experiments 
were carried out at a temperature of ~ 1400° in boats of 
corundum or porcelain, which were filled with molten factory 
slags of the following composition (in %): CaO 15; AloOz 10; 
Si0o 43; Fe 20; MgO 10; Ni 0.1-0.2; Co 0.02; and S 0.15-0.2. 

A large part of nickel and cobalt was contained in these slags 
in form of matte inclusions of from 107% to 0.2 mm. Carbor- 
undum rods were used as current conveyers. In preliminary ex- 
periments, matte drops of large radius (r = 0.9 to 1.3 mm ) 
were dipped into slags, and after 2 - 10 minutes a constant 
electric field with a field strength of from 5 to 7 v/em was 
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connected. The cell was then quickiy cooled, and the path 
covered by the drops was determined. The inclusions move with 
velocities of u = (7 + 10)107 cm/sec in the direction of the 
cathode, and this corresponds to @ mobility of v = u/Er = 
= (1.0 + 1.5).107 cm/sec.v. The authors also investigated the 
influence exercised by the composition of the slags. The 
results obtained with NizSo9 drops in iron-less slags of various 
compositions are given in e table; they show that the mobility 
of the drops is inversely proportional to the viscosity 

of the slags. The data obtained for aifferent iron oxide con- 
tents in the slags are given in the gecond table. The charge 

of the sulphide in iron-less slage ig negative; it decreases 
after an addition of FeO, passes through zero, and then 

becomes positive. With increasing FeO concentration during 

the formation of the double layer, transition of the iron ions 
from tho slags into tha sulphide apparontly bagina to play 

an ever-increasing part: Plates —# Fei phide) - 28 and not 


the inverse displacement of the nickel ions Ni (sulphide) 


.2t+ 
Card 2/4 — Ni (siegs) + 2e, After 8 % FeO is attained, the process 
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a+ : 
Fe( sags) ~~ °(sulphide) - 2e begins to predominate. However, 


* a further increase of FeO concentration reduces the mobility 
of the drops in spite of the fact that their positive charge 
increases and the viscosity of the slags is reduced. Concep- 
tions on an ideally polarizable drop are absolutely out of 
place in the case under investigation. The equation deter- 
mining mobility contains a depolarization coefficient. The 
reduction of drop polarizability is probably the main reason 
for the reduction of its mobility in the slags which contain 
iron oxides. An additional proof of the correctness of what 
has bean just said is furnished by the results obtained by 
experiments carried out with constant Fel concentration (24 %6) 
and @ variable ratio between CaO and SiO contents. Also in 
this case the mobility of drops hardly depends at all on the 
viscosity of the slags. The experiments discussed fully con- 
firm the possibility of extracting valuable sulphide in- 
clusions from molten slags by means of electrocapillary 
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motions. There are 1 figure, 3 tables, and 8 references, 
7 of which are Soviet. 
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PRESENTED: June 25, 1958, by I. P. Bardin, Academician 
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AUTHORS: Sryvalin, I. T., Yesiny O- A+ soy /163-59-1~2/50 


; TITLE: On the Host Simple Corrections to the Equations for Regular 
: Solutions (0 prosteyshikh popravkakh k formulan regulyarnykh 


rastvorov) 


PERIODICAL: Nauchnyye doklady vysshey phkoly. Metallurgiya, 1959, Nr 1, 
pp 5-10 (USSR) 


a ABSTRACT: In this paper an attempt is made to find simple extensions of 
bas the formulas from the theory of regular solutions, which would 
; permit to extend the range of applicability of these formulas 
considerably. At first the influence of temperature is investi- 
gated. Formulas (2,1), (351); (4,1), and (5,1) are obtained 
for the heat of mixture AH, for the excess entropy 4S', and 
the excess isobaric potential Az. From these formulas it 
can be seen that Az! is linearly dependent upon temperature, 
and that the relationship between OH, 4 z', AS! and the 
composition of the solution js also linear. Subsequently the 
consideration of the deviation from the additivity of the 
bindings is investigated. Formula (1,2) for the energy of 
mixture AE is written dom for one mole of solution ac- is | 
Card 1/4 cording to the theory of regular solutions. In this instance i a 
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it is assumed that the atoms interact by means of short range 
order forces. It is further assumed that the atoms are ina 
state of statistical disorder and that in the calculation of 
the energy of mixture the rule concerning the additivity of 
bonds is applicable. Attempts are made to estimate the influ- 
ence of small deviations from the rule of mixture for indi- 
yidual bonds. Formula (4,2) 4o derivad. In this formula, Q 
denotes similar as for regular solutions the "energy of 
mutual exchange", whereas Q denotes the deviation from the 
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additivity of the binding energy between different atons- 
Assuming that the entropy of mixture 4g identical with that 


of an ideal solution, 


formula (5,2) for 


Aaz' is written down. 


This formula specifies satisfactorily the thermodynamic 
characteristics of the isothermal lines of a number of 


silicate melts and of 


sulfide and metallic solutions (Ref 10), 


which are characterized not only by asymmetric curves for 
Az’, but also by deviations with change of sign. This 


formula does, however, 
upon temperature. It i 
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are obtained. In order to elucidate the practical use of 

: these formulas, the three systems tin-thallium, tin-zinc, and 

sodium-cadmium are investigated. The excess isobaric potential 
for the first system follows a linear relationship, that of 
the second is described by an asymmetric curve, the last 
system is characterized by deviations from the ideal solution 
with change of sign. Q and q were determined with the help of 
activities of one component of two mixtures found experimen- 
tally, whereas for the coefficient k (a constant which depends 
upon the nature of the constituents of the mixture) the 
experimental data for Mz' at different temperatures were used. 
From a comparison of the experimental and the theoretical 
data follows that the system tin-thallium is an example of a 
solution, for which AS$' differs noticeably from zero, 
although the isothermal lines of the activities follow the 
rules of regular solutions. The system tin-zinc exhibits a 
close agreement betweén the activities of the components and 
those of the enthalpy of mixture, which were computed according 
to the formulas (4,3) and (8,3), presented in this paper, and 

Card 3/4 the experimental data. For the system sodium-cadmium the 
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computed values for Az! coincide with the experimental 
values, whereas considerable deviations in the values appear 
for AH. There are 3 figures, 2 tables, and 13 references, 

7 of which are Soviet. 


ASSOCIATION: Ural'skiy politekhnicheskiy institut (Ural Polytechnical 
Institute) 


SUBMITTED : May 15, 1958 
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AUTIG::S: Nixitin, Yu. P., jfecing G. A.y Khlynov, ¥. V. 
TITLE: Cn the Strveeture of the Electric Double Layer at the Boun 


Between Liquid Sulfides and Silicates ( 0 stroyenii dvoynoco 
elektricheskogo sloya na granitse mezhdu zhidkimi sul'fidani 
i silikatami) 


PERIGDICAL: Nauchnyye doklady vysshoy shkoly. Khiniya i ihimicheskaye 
tekhnologiya, 1959, Ur 1, pp 40 - 42 (USSE) 


ABSTRACT: Electrocapillary measurements were carried out on bounds: 
layers eal ecpper and nictcl sulfides on the one hasd 
and silica! e (glass) on the other land. A double layer is 
formed the nécenive charge of which is on the sulfides whereas 
the positive charces ave. formed by the cations of Se 
It may be concluded fren the charge density (Table 1} the 
the cation excess amounts to 1€9% at most; the remaining ae 
of the surface are occupied by cations end anions neutralizing: 
each other. The measurement of the exchange currents in a slag 
poor in metal in contact with nickel or copyer sulfide at 
1400° (Table 2) shows insignificant current intensities only 
Card 1/4 in site of high temperature. Thig is caused vy the sia11 
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Boundary Between Liquid Sulfides and Silic 


d nickel ion content of the slag. It ic thece ions 
which are decisive for the potential rather than the cone 
centration of calcium ions. Slage with a higher Cu or Fi 
content showed also s*ronger exchanre ourrents (Table 3), The 
neaesurement of the capicity [Pedle 3) shows Voak the yooltive 
ide of the double LayerT 1S Fored wany wy silicate Lens. 
The capacity is almost independent of the ecaposition cf be 
anitAda Whases and Can the cace ef slags pocr in me hal) moar 
the capacity oF aqueous solvtions, molten suliis<s, yerende-+ 
rates, and nitrates and of silicates which are in contact 
with cast iron, ferrosilicon or ferrophosphorus, With cilf- 
cates, hewever, 7h dielectricity constant is lower, shich 
is expleined by the concentration of the electron st.ellis 
of cxygen. The cations in the slag “hich have Large electre- 
static fiolds (si4t, Al/+) unite the oxycen fons to complex 
anions. An BoO addition diner. rsa tha aarecdty of the daun te 
layer. The aulfide 1s oxidised and 30, i. formsd. At the 


copper an 


differc. % Way 
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AUTHORS : Bratchikov, 3. G., Yesin, O. Avy SOV /163-59-2-6/48 
Sryvelin, I. Te = 

TITLE: The Thermochemistry of Melted Lead Silicates (K termokhimil 


rasplavlennykh silikatov svintsa) 


PERIODICAL: Nauchnyys doklady vysshey shkoly. Metallurgiya, 1959; 
Nr 2, pp 32-37 (USSR) 


ABSTRACT: The specific heat in the PbO~Si0, melts was measured in the 


temperature interval of 550°~960° in solid and liquid state. 
The average molar specific heat and enthalpy for melts of 
different compositions are given in tables 1 and 2. The 
dependence of the melting heat (L) and enthalpy (‘ Hyde ) 


on the composition of the samples of the system was investigated 
and is given in figure 1, It is concluded from the results 
that stable compounds with the group Pb-0-Si exist in the 


melts. The experimentally measured Cpy-values are higher than 


the additively detected ones. The results concerning the oe oxirhal 
enthalpy, of the specific- and melting heats confirm the fact 
Card 1/2 that the melts represent compounds with the structures 
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PbS10, 9 


(characteristic values) for the melts PbO-Si05, as e. g: the 
heat (AH ? entropy (4S, ), and the isobaric Potential 


(4Z, ) were computed (table 3). The dependence of heat (4H) 
and entropy (as, ) on the isobaric potential (42, ) of the 
composition of the melt PbO-Si0, was investigated at 1223° K 


and the results are given in ea 3. Stable agmmetrical groups 
like Pb-0-Si exist in the melt. The Laboratory Assistant 

B. T. Kadnikov and the Students S. 1. Andrianov and V. I. 
Sokolov assisted in the measurements, There are 3 figures, 

3 tables, and 10 references, 7 of which are Soviet. 


and Pb S10,+ Several thermodynamic paramaters 


ASSOCIATION: Ural'skiy politekhnicheskiy institut (Ural Polytechnic 
Institute) 
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QITHORS: Yesin, Q.. Ab. -Bratchikov; Ss Ge 
erick nner ears 
TITLEt "  herncohemical Characteristics of igen Ynon Silicates 
_ (Neructhimicheskiys kherakgeristt rauphsidennykh sildkatov zheleze) 

PERIODICAL: -Izvests ggashikh-uchetmykh zavedanty« \himiys i khimicheskays 
tekhnologiysy 1959,-Vol. 2,.Br 2, pp 247 + 253 (USSR) 

ABSTRACT s gone of the structural features of silicates at low temperatures 
(Ref: 1) an:their oryatalline phase as well as in their gesecus 
phase, cauld. be explained, by meand of haat oapecity- Analogous 

teaperatures Day sly material for on 
explanation of the structural prope ¢ the liguid phases. 
-gn: the neat. capacities of melte 


Unfortunately the data given : 
silicates, are“only few (Refs 2,3). In order to fill thts gaps the 
suthors soncentfated on the technically important, aystea of feO-5i0,, 
the properties of which ware often dealt with (Refs 6<11). The heat 
capacity was measured by means of the miising method in the sphere 
of temperatures comprising the transition fram the solid into the 
is used with an 


Uiquid phase (1100«1330°). For this purpose a plant 
truction of the Inetitute obshchey + 


adiabatic calorimeter (cons 
neorganicheskoy khinii AS SSSR - Institute of General and Jnorganis 
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Chemistry of the £3 USSR)-. Figure 1 shows the exporimental 
teotherns DES - ,,, (oirve 5 for 1290°) and the isotherms 

to the rude of phcintty Crom tke enthalpies 
das (straight lino 4). The position 


law the corresponaang straight line 4, 
Nye, NAMISK BB grhasili.ants 


computed according 

of the undercooled liquid oxt 
RR NRA ergatinentel care Rte 
apparently indicate \nets LA) 
Fe~O0-91 groups in the melting mass devela during the evoluvion 
of heat. In other words, these groups develop besides the oxide 
melting. Therefore the additivity of the neat of fusion san only 
ye neintained if the compound Fe 7310 4 4g taken into gonsideration. 


The difference in the heat effect of the nenotions 18 epprosiaatels 
estimated from 


the deviation of the actual heat of fusion of the 
gecona sample (4300 oat), 


fron the haat of fusion computed 
according to the rule of additivity (-~~5700 cel). The authors 
sprowed “hat the degree of the disordered gonoentvation of the 
liquid iron orthosilicate, eptinnted anoonding to thse radius of 
liquidus curve’ at ite maxims point, and also 
£ fusion, does not aiffer very much from 
rding to the thermochemical knowledge 
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of solid substances.’ It was ascertained that the found values of 
the heat df mixture and those of the excess isobar potential, 
qualitatively corraspond to the data achieved during the investi ation 
of chemioal equilibria and diatrttution ooefflodaata, ‘he negative 
sign of the heat of mixing and of the excoms entropy, is explained 
by the authors as a confirmation of the existence of a larger order 
then the accidental statistical orden with regard to the position 
“obs of the Fe and Si cations beside the O-anions in the melting mass. 
ae Low positive values of the excess isobar potential are explained by 
@ superposition of the effects connected with the silica 
polymerization due to its permanent solubility. There are 3 figures, 
1 table, and 27 references, 21 of waich are Soviet, 
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AUTHORS :  Nikiti:, vi. F. (Candidate of @ecnnical Setence:), 
Yesin, GO. Ae (Doctor of Technical Seiences, Professor ) 
ot 
TITTLE: Concerning the Method of Polarization by Alternating 
Current in Application to the Investigation of 
Kinetics of Interactilon of Metal and 5lag 


PERIODICAL: Izvestiya vysshikh uchebnykh zavedenly. Chernaya 
netallurgiya, 1959,4Nr 9, pp 3-14 (USSR) 


> ABSTRACT: This is an attempt to use the method of polarization 
by alternating current in the study of kinetic 
; : characteristics of the process of interaction of 
mise liquid metal with slag. For rational control of such 
vi an interaction it 1s important to know what governs 


the kinetics of this process, to what limit the 
mixing may speed up the reaction, that is, to what 

> extent is it possible to increase its rate during the 

transition from the diffusion process to the kinetic 

process. The reactions of decarbonization, de- 

sulphur ieation, und dephouphorization represent a 
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method of polarization can be 


This method permits a simultaneous 
kinetic characteristics of the 
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Concerning the Method of Poliurteation by (fil 
Alternating Current in Application to the SOV/148-59-9-1 /22 
Investigation of Kinetics of Interaction 

of Metal and Slap 


the authors are evidently taken from previous 

work on the subject and are not all explained in 
the present article; it is stated that on the basis 
of’ the electro-chemical theory the measured value 
Ry 1s composed from the serlally connected "re- 


sistances" conditioned by the electrode reaction Ros 


by the diffusion of the ton Rg (determining the 
potential) and by the electrolyte Ry. The diffusion 


capacitance Cg 1s connected in series and the 
: capacitance of the double electrical layer Cg on 
the boundary metal-slag in parallel). 
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Fig. 1. A general view of the 
crucible and a schematic 
diagram of the electric bridge. 
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Concerning the Method of Polarleation by 7713 

Alternating Current in Application to the SOV/I4B-59- 9-122 
Investigation of Kinetics of Interaction 

of Metal and Slag 


The authors state that since they uned two identical 
Glectrodey, the theovetical dlagram of the cell wiih 
be as shown in Fig. 2. 


bp (a) a Fig. 2. The elec- 


wa trical diagrams of 
ees ao the cell; a) theo- 
Ea ae retical; (b) its 
4, 4 Ny My rH 7 equivalent. 
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Concerning, the Method of Polarization by 77131 
Alternating Current 41n Application to the S0V/1.48-59-9-1/22 
Investigation of Kinetles of Interaction 

of Metal and Slag 


The authors derive 20 formulas and compile the values 
= of resistances, capacitances, and exchange currents 
for Fe-C (about 4.3% C) alloy at 1580° C; the values 
of exchange currents and capacitances of the double 
layer on the boundary of Fe-C with slags of different 
compositions; the values of capacitance C, for Fe-C 


(about 4.5% C) alloys in different slags at 1450- 
1550° C and frequency of 50 cycles (at this point the 
authors state that all the values of Ry given pre- 
viously in Reference 20 Werte Yu. P., Yesin, O. A., 


DAN SSSR, 111, 133, 1956) should be decreased 25 times 
due to the arithmetical error); the values Ca and Rp», 


at 1450-1550° C; the values of capacitances and re- 
Sistances for a number of metal and slag compositions. 
It wap established that the tested method is applicable 
to the investigation of the speed of exchange of ions 
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Concerning tne Metnod of Polarization by : 
Alternating Current in Application to the $0Y/143-59-9-1/ez 
Investigation of Kinetics of Interaction 

of Metal and Slag 


(about 4.3% C) and the slag containing CaO, $10,, 
A130, with small additions of FeO. Tne coefficients 


of diffusion of ions Fe“* in the slag, determined by 
this method, are of the same order of magnitude as those 
determined by the radioactive isotope Fe29. It was 
shovm that the speed of exchange of ions between the 
Slag and cast iron is not high and equals about 10-6 
gram-ions through 1 cm” per second at 0.9% Fe in the 
slag and at 15809 Cc. The speed of exchange is directly 
proportional to the FeO content in the slag and changes 
with the temperature in accordance with the law of 
: Arrhenius. The energy of activation of transition of 
me iron ions into metal equals 20 and into slag 27 keal/gr- 
‘atom. There are 3 figures; 5,tables; and 30 references, 
26 Soviet, 1 German, 1 U.K., 2.U.S. The U.S. references 
are: Martin, A., Derge, G., Amer. Inst. Min. Metall. Eng. 
(1943); Laitinen, H. A., Gaur, H. C.,Journal of the 
Card 7/8 Electrochemical Society, 12, 730 (1957). The U.K. 
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Concerning’ the Metnod of Polarization by 
Alternating Current in Acplication to the SOY 
Investigation of Kinetics of Interaction 

of Metal and Slag 


reference is: Taylor, J., Stoba, I. I., Journal Iron 
and Steel Institute, 178 (4), 360- 368 (1954). 


ASSOCIATION: Ural Ae ala Institute (Ural'sily politekhnicheskly 
institut 
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1. Institut metallurgii Ural'akogo filiala AN SSSR. Rekomon~ 
dovano kafedroy teorii metallurgicheskikh protsessov Ural'= 
akogo politekhnicheskogo instituta. 
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SOV/180-59~-4-5/48 
AUTHORS: Yesin, O.Ae; Lepinskikh, B.M. and Musikhin, V1. 
(sverdiovsk) 


TITLE: Study of the Thermod namic propertie? of the Lead Oxide-~ 
\ vanadium Pentoxide, Lead Oxide-Silica and Lead Oxide- 
Vanadium Pentoxide-Silica Systems by the Method of 


Electromotive Force 


PERIODICAL: Izvestiya Akademii nauk SSSR, Otdelaniye tokhnicheskikh 
nauk, Metallurgiya i toplivo, 1959, Nr 4, p 47-51 (USSR) 


ABSTRACT: Measurements of the emf E of a cell were used for 

determining the standard changes of potential AZ*, of 

entropy AS° and of enthalpy AH’. By introducing a "A 
second oxide in the electrolyte, the activity of the 
components and the deviation of the thermodynamic functions 

from ideal, values can be calculated. ‘The slag systems 

used were*PbO ~ Si02,7| PbO ~ V205 and Pb » Si0g ~ V205 

and the compositions are given in Table 1. Fig 1 shows 

the apparatus used, consisting of a resistance heater (1); 

a crucible (2), liquid lead (3), oxide mixture (4) and : 
electrodes of platinum (5) and platinum~oxygen (7). The 1 
results for E for the PbO-Si09 system and the activity | 
of PbO are given in Table 2. Fig 2 compares the results aud 
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SOV/180-59~4-6/48 
Study of the Thermodynamic Properties of the Lead Gxide-Yanadium 
Pentoxide, Lead Oxide-Silica and Lead Oxide-YVanadium Pentoxide-Silica 
Systems by the Method of Electromotive Force 


for the activity of PbO with the previous results by other 
workers. The present results are similar to those of 
Richarcson and Webb (Ref 7). The negative deviations from 
ideal solution indicate the formation of Pb--O0-Si, the 
stability of which increases with decreasing temperature. 
The thermodynamic functions for the PbO-S1i0, systom are 
given in Table 3 and Fig 3, ‘The results confirm the 
formation of Pb-0-Si, with a decrease in potential and 
entropy and evolution of heat. Yhe results of xtudies of 
the PbO-V205, system are given in Fig 2. This system shows 
greater negative deviations from the ideal state. The 
thermodynamic functions are given in Table 3 and Fig 3. 
These confirm the formation of Pb--0-V. Results for the 
system PbO-Si0j-Vj05 are given in Table 4. Negative 
deviations are again observed. Results confirm that the 
bond ia Pb-0O-V is stronger than that in Pb-0-Si. The 
thermodynamic characteristics of PbO in the ternary system 
are given in Table 5. There are 3 figures, 5 tables and 
9 references, 5 of which are Soviet and & English. 
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“ Systems by the Method of Electromative Force 


ASSOCIATION: Institut metallurgii UPAN (Metallurgical Institute UFAN ) 
SUBMITTED: February 20, 1959 
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solutions 25 
The deviations of molten silicates from ideal scliveor @ 
weil as the activity coefficients were compute? 7 
the following ae cal aa caida 


RT iny, (20-4) + (20-20 and 
RT In, = (2q- ~9) 4 = (2q-20)11)5 


where T denotes the absolive temperature, R= gas constas My : 
i ha a 
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were investigated by means of these equations. 
> and FeO at 16009 was calculated and ig listed 
1. The values agree well with publica auL ots in the 
systez PtO~Si0., the activity at 9009 was calculated and i 


represented in “figure 3. In this system the authors obse 

positive and negative deviations from the ideal solution 

Pro, while they found only positive deviations in the 
a 


a systers Cs0-S0, and Mg0-S0, were thermodyuumisesily 


-gized by ee ee of the activity cf CaQ and Mgod 
1 1700°. Figure 4 shows the negative deviation of 
0-310, from the ideal sciution at 1600°. For +he 


system Mg0-Si0, the authors computed Q and q according to the 


compesition of the sorresponding liquid phases 
meagu:2mens results applied and the results of 
of Q and gq a3 sentained in a table, There are 
2 tables, and 14 references, 11 of which are Sovi 
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AUTHORS : Yesin, 0. Ap, Teterin, G, Ac, Zakharov, I. HF. 


On the Transfer Numbers in Melted One-component Electrolytes 


TITLE: 
AL: Zhurnal fizicheskoy khimii, 1959» Vol 33, Nr 8, PP 1887-1890 


PERIODIC 
(USSR) 


nt out that experimental difficulties exist 
e transfer number (n) of ions in 
2). As often ap not, it is said 


that such measurements are not only highly complicated but 
in fact impossible. Various publications are thoroughly studied 


in the present papery and the problems arising in connection 


with the determination of the transfer number are investi-= 

gated. In particular, the stasements made by Sundhein (Ref 5) 

ag well as the friction betwean jons, are discussed. I+ is 

stated on the basis of the observations mado that *thore 

hae not yet accumulated gufficient evidence to say positive- 
e the transfer number 

rolytes. There are 
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inst. no.75:243~247 159. (MIRA 13244) 
(Iron silicates--Thermal properties) 


APPROVED FOR RELEASE: 03/15/2001 CIA-RDP86-00513R001962920011-0" 


"AP . 
PROVED FOR RELEASE: 03/15/2001 CIA-RDP86-00513R001962920011-0 


1 SHHENIE ERAN TELS BSE ‘ ane 
SUARB al Iie 5 Coes THUS eV sa Ca 


AUTHORS: P Zakharov, I. Noy Yesin, O- A. SO4/20-126-3-41/69 


hee . 

TITLEs The Electric Condustivity end the Cathode Polorization of 
Chromium-containing Slags (Blektroprovodnost’ 4 katodnays 
polyarizatsiye khromsodexzhashehikh shiakov} 


PERIODLGAL: Doklady Akademii neuk SSSR, 1959, Vol 126, Nir 3, pp 605-607 (USSR) 


ABSTRACT : - In the introduction the formaticn of bivalent chromium in slag 
which is in contact with & steel bath is membioned, vhich has 
already been dealt with by 4 rember of papers (Refs 1-3}, and en 


problem is also investigated in connection with the determination 
of the solubility of chromium oxides. As show by Yu. Pe 
Kiryushkin in a paper (Ref 5), *xrivalent chromium decreases 
electric conductivity in the a> loy Ca-3105, and bivalent 


obromium inoreases it. Further, Pastukoy’ showed in a paper (Ref 6) 
that in slags with a low content of iron, ions of bivalent Pepe 
chromium increase electric conductivity, and that ions of bivalent cae 
chromium increase viscosity. fhe authors investigated the 
influence exercised by bi- and trivalent chromium upon the 
Card 1/2 conductivity of the slags, and the electrical equipment for 
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Chromium-containing Slags 


measuring then as well'as the composition of the Slags is 
described. A diagram shows the dependence of conductivity on 
temperature and on the composition of the slags (Mig 1). This 
diegram is discussed in great detail, each of the 13 different 
compositions being investigated. Cathode polarization was 
investigated both with a solid tungsten electrode and with a 
Mquid cathode of. coppers two diagrams (Figs 2,3) show the 
results of measurements. These results are also discussed in 
detail,.on. which cacasion alsc the respective experimental” 
conditions’ end the composition of: the slags are dealt with, There 
are 3 figures and 16 references, 13 of which are Soviet. 
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5( 4) BOV/20-126-5- 34/59 

AUTHORS: Musikhin, V. I., Yesin, O. Avy Lepinakikh, B. i. 
—_— 

TITLE: Cathodic Polarization During the Deposition of Vanadium From 


Melted Oxides (Katodnaya polyarizatsiya prt osazhdenii 
vanadiya iz rasplavlennykh okislov) 


PERIODICAL: tesceye Akademii nauk SSSR, 1959, Vol 126, Nr 5, pp 1037-1040 
USSR 


ABSTRACT: S. A. Sakharuk and G. M. Yaynshteyn (Ref 1) showed the pos- 
sibility of an electrolytic deposition of V from melted calciun 
aluminate, containing V Og» on a liquid iron cathode. The ki- 
netics of this process ts investigated. Figure 1 shows the 
polarization curves on the Fe,V¥-cathode for two Ca-aluminate 
melts (with and without $i0,) to which different amounts of V5. 


(up to 3%) were added. The critical currents are proportional 
to the V,0,-content of the molts. Considering that the diffusion 


coefficients in liquid iron are much higher than in the oxide 
melts (i pi)» the following may be derived from the equation 


for the polarization of the concentration: -" # ne in(1- =) (2). 
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S07/20-126-5-34/69 
Cathodic Polarization During the Deposition of Vanadium Prom Melted Oxides 
The points of the initial sections of the polarization curves 
' 
. are in the coordinate system y 1g(1- i) actually on a straight 
n 


(Fig 1) with an angular coefficient equal to n = 5. Consequent- 


ly the reaction yr + 5e = V takes place on the cathode (3). 
fhe further course of the polarization curve for the melt con- 
taining $id, shows that Si is discharged. Thus, under the con- 


a@itions chosen a separate deposition of V and Si is possible. 
This was examined on melts with small additions of 5i0, and V0, 


(Fig 2). In the aforementioned coordinate system two straight 
lines result corresponding to reaction (3) and reaction 


gift 4 4e = Si (4). At an increasing concentration of V5 


(up to 35%) a considerable polarization occurs (Fig 3) which 
divobeys equation (2). It 4a explained by an aooumulation of the 


low-valent y?*~ions on the electrode. The deposition of metallic 
vanadium and the change in charge of vanadium ions is limited by 
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BOV/20-126-5- 34/69 
Cathodic Polarization During the Deposition of Vanadium From Melted Oxides 


the diffusion in the oxide melt. These processes take place at 
more positive potentials than the deposition of Si. The presence 
of iron oxides reduces the current yield of V as the cathodic 


reduction of Fe’* and Fe at takes place more easily. There are 
3 figures and 8 references, 6 of which are Soviet. 
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ABSTRACT: 


30V/20+128~5-37/58 


Yesin, G. A, Teterin, G. A. 

LO = wae 

Mobility of Cations in Molten Phosphates. 

Doklady Akademii nauk SSSR, 1959, Vol~128, Wx 3, pp 567-570(USSR) 


Investigations of silicate melts (Refs 1-8) proved. that the 
tranaport of electricity is mainly dua to matal cations. and 
not to Si-ions. The low mobility of tha Si-ion ia also con- 
firmed by its low diffusion coefficient .D,, (Ref. 9). In Ca0-P,0,- 
melts however, the * of phosphorus is larger than D,. a! where- 
as the tranaport number n, equals sero (Refa. 10-11). ®Tn order 
to explain this contradiction the electrical conductivity, the 
transport number. and the ionic velocity were investigated in 
CaO - P59 and CaQ = Cod - Po%% melts using the isotopes ca45, 
60 32, The method is described in reference 2. A graphite 
pot, served as cathode and a graphite bar, latar replaced by 
phosphor bronze as anode. For the chosan test. temperature no 
remarkable volatilization of raiioactive phosphorus ocourred. 
Some of the test results are shown in tables 1 and 2 and in 
figures 1-2. The transport numbers No, * 0.7 and oy = 0.3 were 


determined. In melts containing To (as well as in silicate 
melts) Qo, 0.5 and Nag” 0.4 ware found. The transport number. 


Wile Tat 
iat Unser neat i UAE 


cil ina a 


ey 


TaiY 
Tl 


iii 


APPROVED FOR RELEASE: 03/15/2001 CIA-RDP86-00513R001962920011-0" 


peep be: a ity sn FT 
Tite eter negra ae 


Mobility of Cations in Molten Phosphates 80V/20~128-3-37/58 


ASSOCIATION: 


PRESENTED: 


SUBMITTED: 
Card 2/2 


SINR PSlEr COTE 
CEE Th AA ee | 


"APPROVED FOR RELEASE: 03/15/2001 CIA-RDP86-00513R001962920011-0 


ESAS MS Ue DED STEN SS1coT LB aU AGED: Saad gS 0 Bed UE ER aT Ba 


0 eee FEM IP WUE a 
LECH AEE NI SPST URE | Wen EESTI SLM STEMIPULILER CaF ST UNOS Medea PHI EPO ITY Pee OE [RU 


ma (eee 
FTE fa ey ee EY SCE 


n, decreased however from 0.3 to 0.2, though the concentration 
of P,0, was constant. The mobility of the Ca?+-ions was inves- 


tigated in corundum tubes by means of tagged atoms. The diffusion 
was measured under and without the action of electric current 
(Fig 3) and a noticeable electrolytic mobiiity of the phosphorus 
in Ca0-P,0, melts was determined, The olootrio transport in these 
nelts is not only done by Ca-ions, but also by P-ions, 
whereby the latter do not migrate as complex anions but as 
cations. Though the ionic charge of Ca and of P is almost equal 
and the radius of the P-ion is smaller, the mobility of the 

P-ion is lower being retarded by the stronger P-0 linkage. In 

the diffusion however, the phosphorus migrates as cation as 

well as with the oxygen anions, similar to diffusion of ionic 
pairs in NaCl-melts. There are 3 figures, 2 tables, and 19 
references, 13 of which are Soviet. 


Institut metallurgii Ural'skiy filial Akademii nauk SSSR 
aay of Metallurgy Ural Branch of the Academy of Sciences, 
USSR 

May 21, 1959, by A. N. Frumkin, Academician 
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PHASE I BOOK EXPLOITATION S0V/3186 
Axadeatya nauk SSSR 


Stroyenzye veanchestva 1 spektroskopiya (Structure Of Matter 
and Spectroscopy) Moscow, [zd-vo AN S38R, 1950. 113 p. 
Errata slip inserted. 2,300 copies printed. 


Bi.: KE. ¥. Astakhov, Professor; Tech. Ed.: T. P. Polenova, 


SMmPcsr: Mis colisstion of articles 13 “Snteates £oF Shysiorsts 
. ed ereniote Interested in epectroscopie methods of sergacch 
on the etructure of rolecules and related proble=s. 


Ooweeser: The articles contained in this catiestion ware 
Saree Trom the eiitorial Clies of the Zhooms) fizicheansy 
Wiait (Journal of Physical Chemistry) and are concerned 

“W3te Spectroscopic methods in research on the struoture of 
moleccies, the hydrcegen bond, isotopic effects, problems 
an magnetooheaistry, the structure of agueous solutions of 


electrolytes, and the chemistry of complez compounds : Refar- 


orcas sccompany Inctividual articles, 


. Z 
2 3. . Be thanks &. 
Srodskty for his discussion of the results. : 
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Aimtarey {Gor'kly State Univeraity 
Isotcpic aaa Qn the Viscosity 
of Deatercalcohols 73 


Fasilia, M. 1, ¥. Ns Yeresenko Peaenko Tareot 
gation cf Surface Tension of tigutd Met lutions. Hew 


. + face, Neseion or a leal-Sliver Syatex 38 


Coordination Squilibria of Mickel Ions in ~ 
— PDO — S10, System Glasses By 


“yi tolesovn.. YA. [Institut khimtt silikatovy (Institute of 
. Chemistry of Silicates)]. Structure of Spoduzene Glass 93, 


Vv. Tt. Aver'’yanoy ia thanked for having plotted the Curves 
for a- ani fA- spodumene and for the cryatallization 
product. of spodunene glass. 


Ropar’. t. K. [Physicochemical Inatitute iment L. Ya. Karpov} - 

eulatio of Excess m-Electron Diamagneatic Susceptidility 

of Certain Molecules Cuntaining the Six-Menber Carbon Ring 

With the Aid of the Free Electrons Model 96 
The aathor thanka I. N. Xalachevaya and 5. Ye. Samosucoy 
for the numerical calculations, and Ye. MN. Qur'yanova 
ani M. MN. Adamov for their suggestions. “ 


Sazoylow, 0; Ya...and No N slayeve {Institut obshchey L 
facrganicheskoy khinil” bn irnakova (Inatitute of 
Generai ani Inorganic cuaaintey “tment oN. 3. Nurnakov)), 
Decperature Dependence of Coordination Numbers of Alkali 

Metal Cations in Agucous Solutions UTIL 102 
bis tC. nw [itrai’ skis politekhnicheakty institut ‘4a. 

8. BR. Kirova Cver: (Urad Polytechnic Institute snent 

8. HM. Kirov, Sverdlovsk}. Form of Surface Tension 

Isothermns ial 
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TETERIN, G.A.; «XESIN, OA. 
Electrolytic recovery of cobalt from molten slags. Izv.vys.ucheb. 
ZaVe; tavet.met. 3 no.2365-68 160, (MIRA 15:4) 


1. Ural'skiy politekhnicheskiy institut, kafedra teorii metallurgi-~ 
cheskikh protseggov. 


(Cobalt--Electrometallurgy) (Slag) 
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KELINOV, V.V., assistent; YISI, 0.A., prof,, doktor. talchn.nauk 
Reese eee eass 

Activity of lead oxide in PhO - Na,0 # 510, molts determined ov tre 

electromotive force metked, Trudy“Ural. polite: inst. no.9liiii~ 

127 '60, (MTA 1422) 

(Lead oxide) (Activity coefficients) 


Te 


APPROVED FOR RELEASE: 03/15/2001 CIA-RDP86-00513R001962920011-0" 


"APPROVED FOR RELEASE: 03/15/2001 CIA-RDP86-00513R001962920011-0 
i] SEELE baited ROLE UES ERS ef aU Ge Git PEL PELIESHLE Ea S aan ren eT ana Bs I Bet] et RE] EYE a0 é 


KVYATKOVSEIY, A.N.; YESIN, 0.A.; ABDEYEV, M.A.; KHAN, OA. 


’ 
1 d 1 oa 


(Reduction, Blectrolytie) (lead oxides) 


APPROVED FOR RELEASE: 03/15/2001 CIA-RDP86-00513R001962920011-0" 


"APPROVED deo REESE ia cde CIA-RDP86-00513R001962920011-0 


BESS Paka Lesa ERSIEZ pips EA STif REHAB i ite eR TETSU AY TE bass 220 OGY St a TS a Aa 
fe “tity sale HASTE SHEE AME OE SU ee BE: itehe area rita iui LUg ola gy a 07 
Jes VERE PLS ENT EET Price te 


KVZATKOVSKIY, A.N.; YESIN, 0.4.3; ABDEYEV, M.A, (Ust! kamenogorsk) 


Determination of the isobaric potential of the direct reduction 
of liquid lead oxide by the rg rakes ve forca method. Zhur. 
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(Lead oxide) (Electromotive force) 
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: AUTHORS: Vatolin, N.A. and Yesin O.A. a = 
Vatolin, Nem Yesin, “ots 3 
' TITLE: Magnetic Susceptibilityyof Antimony-Palladium Melts : 

PERIODICAL: Fizika metallov i metallovedeniye, 1960, Vol.10, No.5, 

pp .798-800 
TEXT: In recent years, magnetic analysis has been widely used in 
thod is one of the few which can be used 


chemical studies. This me 
to obtain direct information on the structure of liquid metal 


: systems. The present paper reports measurements of the magnetic 

ws suspectibility of antimony-palladium melts, using the Faraday 
method. The force on the specimens was measured with the aid of : 
an analytical balance, the balancing force being produced by a f 
permanent magnet and a compensating solenoid. The specimens were 
placed in a heater consisting of two coaxial quartz tubes. | 
A bitilar nichrome heater was wound on one of the tubes. The 
temperature was measured by a thermocouple. All the measurements 


were carried out at atmospheric pressure in an argon atmosphere. 
Sponge palladium and chemically pure antimony were investigated. 
lity of antimony was 


At room famperature the magnetic susceptibi 
- 0,34 x 107 while the susceptibility of palladium was 
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Magnetic Susceptibility of Antimony-Palladium Melts 


22.8 x 107°, These figures differ from published data, 
indicating that the materials employed contained some unknown 
impurities, The palladium antimony alloys (44% Sb and 56% Pa) 
were prepared in an argon atmosphere at 900°C, 1.765 g of the 
material thus obtained was placed in a quartz ampoule, the / 
susceptibility of the quartz ampoule being compensated for by an i 
identical empty ampoule. The working space was then evacuated and 
filled with argon and the specimen was heated to 850°C, After the 
measurements had been carried out, the temperature was reduced, 

the ampoule was weighed and the loss of antimony from the alloy was 
determined, It was usually found to be between 0.005 and 0.02% of 

the total amount of material, A known amount of antimony was then 
added and the experiment was repeated, The results obtained are 

shown in the figure and table on p.799. They show that 

palladium ~ antimony alloys have a weak diamagnetism at 850°C, 

while at room temperature they ore zeEntivels strong paramagnetics 
(susceptibility between 2 x 1079 and 9 x 1076), AS can be seen 


from the figure, the susceptibility versus concentration curve has 
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a minimum of 54% Sb. This can apparently be explained by the 
formation of a vaience bond between the d-electrons of the 
palladium atoms and the p-electrons of the antimony atons, The 
ie above concentration of 54% Sb corresponds to the compound PdSb, 
sores The present measurements thus indicate that in palladium- antimony 
melts, there are ordered structures corresponding to the compound 
PdSb. There are 1 figure, 1 table and 7 references: 2 Soviet and 
5 Non-Soviet (one of which is translated into Russian), 


ASSOCIATION: Institut metallurgii UFAN SSSR 
(Institute of Metallurgy UFAN USSR) 


SUBMITTED: May 26, 1960 
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AUTHORS: Yesin, O. Ac} Pastukhov, A- I.j Popel'y §, I.; Dzemyan, SK. 
—— 
TITLE: Desuifuration of steel and slag with the electric current in 
an arc furnacé 
PERIODICAL: Isvestiye vysshikh uchebnykh nayedeniy» Cherney& metallurgiy4, 
noe 41; 1960, 20 = 26 
TEXT ¢ It was stated in several previous inyeatigations that sulfur 
reduction from iron and steel can be speeded up by direct current when 


Liquid metal is the cathodée 
O-kg three-phase arc furna 


of swi 
wes deoxidized wi 
with fluorsapar 


The 
er to 


ansformer. 


or with sodium silicate 


gpar, raised the desulfuration rate considerably. Evaporation of S was 
observed along with electrolysia by D.0. as well as A.Ce, which shows that 
Card 1/4 
te as in ne en it er WIE] ee = . e | 
: £4: an ae ee ees |i Tees} giHuivdy H(A apTaTGH| fa ANT AH TEL METI nEENIOE seltye pat 
See ee TE TET ARE en TEE TE 


APPROVED FOR RELEASE: 03/15/2001 


Infornat 


ion ig.given on experiments with D.C. 
ce normally working with 1500 amp. 
transformer was connected by means 
produce 4500 - 2000 amp D.C. Slag 
Jicon and 1 ke coke, and Liquefied 
Liquefiers, and particularly fluor- 


CIA-RDP86-00513R001962920011-0" 


001 CIA-RDP86-00513R001962920011-0 
iBT 1381 


t 
AEE ESAS gS STE Bi 
UP ET PSE ST 


s/148/60/000/011/001/015 
Desulfuration of steel and slag ---> 4161/4030 


S$ elimination is possible through the irradiation with electrons and photons 
from the arc. A perceptible Fs0 content in slag and glowed desulfuration 
was otserved at C below 0.27 %, and a regular increase of desulfuration rate 
with increased initial 5 content, which appears to be due to the S content 
in the layer at the electrode and on the slag surface. The slag layer 

depth had a considerable effect. It had bean atated in previous work (Ref. 
7: Yesin, Popel' and Chuchmarev, Izv. vyssh. uch. zav, Chern. metallurgiya, 
1960, No» 3; 5) that electrochemical S elimination into gas takes place 

when alternating current passes through the alag, and the process goés on 
the electrode which is the anode at the moment; the 5 elimination is rela~ 
tively intense also when A.C. is brought into the slag by arcs. To compare 
the effect of D.C. and A.C., one electrode in the A.C. process was submerged 
into the slag, and the two other electrodes closed the gircuit with the 
arcs. Desulfuration in this case was slightly lower with A.C. than with 
D.C. In two heats electrodes were not submerged and three A.C. arcs burned; 
C content in metal was about 1 %, and fluorspar was used for the 3lag lique- 
fier. The result was a lower S content in the metal and slag, ani the final 
S content in the metal was 0.003% (or 12 # of the initial 5 content). The 
desulfuration rate was practically equal with the three A.C. arcs with 1500 
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amps each and with one 2200 amp D.C. arce A sonsiderable desulfuration had 
been observed previously in conventional operation in electric arc furnaces 
(Ref. 11: A. M. Samarin, Elektrometallurgiya, Metsallurgizdat, 1945), but 
the authors did not connect the phenonenon with elestrochemical reactions. 
The results of experiments have proven that AeG.e ¢lestrolyais and irradia- 
tion from burning arcs must be conaidered in addition to the phenomena usual 
in the open-hearth process. Conclusions: 1) It 13 proven in production~ 
-seale electrochemical desulfuration experiments that the apeed and comple t> 
| ness of sulfur elimination from stesl is higher sith electric arcs; 2) It 
ee is confirmed that desulfuration is possible by direct as well as by alternat 
. ing current of common frequency, and tne differenze is only slight; 3) The 
sulfur elimination rate is higher, ths thinner the layer ie of well-deoxi- 
dized basic fluid slag containing fluorspar; up to 90 % of the total sulfur 
content in metal and slag is extracted in 30 - 4G min. without skimming the  \ 
slag, and the final sulfur content in metal sinks ta 0.0G2 - 0.005 ss; 4) 3 
It is apparent that masa transfer of sulfur in slag is the major limiting 
stage of the desulfuration process in senventional arc furnace operation. 
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AUTHORS : Teterin, G- A, and Yesin, <= A. 
nA 
TITLE: Simultaneous Determination of the piffusion, the Transfer, 
and the Mobility of Ions in Molten Cobalt Siligates 
———— % 
x! 


\b 
PERIODICAL: zhurnal fizicheskoy yhimii, 1960s Vol. 34, Noe 9s 
pp» 1976-1979 
mobility of ions, their 
elts iv da- 


gid, meits 
of 
Borucibvle; 


The device used (Fig: 4) is, in principle, 4 ecrundum'¢ 
A tungsten cathode is 


o be investigated ig melted. 

which is gurrounded by 4 ecrmandull gneli dcown 

+o the lower end, an go tno corundun tubes, whese diameters 

are accurately meas MUP-1M (ATR- 1M) microscope» In cne t#c 
‘oped into the melt, one tungsten rod serving 

oints of the so tungs ten rods, radic- 


osition was SPF 


A method of simul taneously determining the 
and the coefficients of mass transfer in m 


TEXT: 
esults obtained for the cobast cation Ca0- 


transfer number, 
seribed, and the © 


is given. 
in which the gilicate + 


f the investigated comp Lied. Next, dincst 
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the Transfer, and the Mobility of Ions in 


Molten Cobalt Silicates 

current is caused to pass through the rod gerving a8 en anode. Trunsfer 
of the isotope from the tungsten rod not ecnnected with the circuit is 

thus carried out only by natural diffusion and senvection. The duration 

of the experiment was selected in auch o manner that the isotope did not 
reach the pottom of the crucible. After the end of electrolysis, she 
erucible was quickly cooled, the two tubes with the achivated tungsten 

rods were cut ou i and the activity distribution Was datermined 
by means of sald and a Geiger counter of the type B {3). 


In the present case, Cc for covalt etasilicate the 

following values were obtained (Table) at 4450-1460 C3 Ug * (152 

-1,6) #107 tom™/vesees fing @ 0294-1203; Deg * (1-3.7)°10- om@/secs The — 
J 

reliability of the meagur ing method described 19 confirmed by the ag 

ment between the experimental values of electrical conductivity with %he 

calculated ones. Phere are 2 figures; 4 table, and 7 references: & Soviet 


and 1 US. 
raliskiy filial Akademii nauk SSSR Institut metaliurgii 
ces USSR, Institute 


ASSCCIATION: v. 
(Ural Branch of the Academy cf Scien 
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AUTHORS: <Yesin, 0.A. and Sryvalin, I.T. (Sverdlovsk) 


TITLE: ghermodynamic Properties of Metallic Alloys and 
Phase Diagrams 


PERIODICAL: Izvestiya Akademii nauk SSSR, Otdeleniye 
tekhnicheskikh nauk, Metallurgiya i toplivo, 
1960, No. 6, pp. 116 ~ 118 


TEXT: The authors give a critical survey of investigations 
of thermodynamic properties of alloys (mainly binary metallic) 
in relation to the corresponding phase diagrams, Deviations 
of solution from ideality form tne major part of the survey. 
For systems with continuous solid solution deviations are 
usually slightly negative or zero. An example of the rare 
system where positive deviation in the liquid accompanies 
complete miscibility in the solid could be Au-Ni but the 
authors doubt the evidence (Refs. 2, 3). Most such systems 
obey regular-solution laws. Simple eutectic alloys generally 
show positive deviation; those that show a negative deviation, 
such as Bi-Pb, are specially interesting. Negative deviations 
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also occur when unstable compounds, decomposing below the 
melting point, are formed. Especially large negative 
deviations occur in alloys of iron with nonmetallics, E.m,f. 
measurements (Ref. 5) indicate the existence of stable FeSi. 
These results are in line with those of other methods 

(Refs. 6, 7, 8, 9). The e.m.f., method has also been used 
(Ref. 10) for carbon-saturated ferro-~-alloys: FeoP was 


detected in Fe-P-C (Ref. 12). Positive deviations are suggested 
if there is an immiscibility "dome" on the phase diagram; 
other links between e.m.f. results and phase diagrams have 
been reported (Refs, 16, 17). The submicro heterogeneity of 
eutectoid liquid alloys is suggested by X-ray (Ref. 18), 
centrifuging (Ref. 19) and thermal (Refs. 20-22) experiments. 
The authors doubt the validity of Bartenev's views (Ref. 23) 


Card 2/3 


as fs I 
E051 | ERROR | SURE Wd | Ed | cade DH eG 
Peet EAA I aaiissil $f ania 


ca a 


APPROVED FOR RELEASE: 03/15/2001 CIA-RDP86-00513R001962920011-0" 


eve FOR iammieias ag ap eciate CIARDPSS- sic asaieunteleeaae . 
i PALE EHH LE TH Site 


By gee Tn) all He] i SEA StI EATER ae 


$/180/60/000/006/021/030 
E111/E335 


Thermodynamic Properties of Metallic Alloys and Phase Diagrams 


on liquid-solid relationships. Of the authors, Yesin has 
cooperated in many contributions in this field, e.g. Refs. 5, 
lo, ll, 12, 13, 16, 17, 24. 
There are 24 references: 18 Soviet and 6 non-Soviat,. 
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TEAT: The electrochemical extraction of V from dumped or conversion 
blast furnace slags containing up to 20% V20r, and up to 404 FeO is 


described. The cathodic current yield of V in relation to Dos the furnace / 
atmosphere, the composition of the slag and metal and the temperature is 

investigated. In oxidizing atmospheres the cathodic current is much lower 
than in reducing atmospheres, since in the first case the V 4s in the ° 
form of Vo05° Variation between 1 and 2.5 a/om* in Dy may be accompanied 
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| py a possible variation between 5 and 25% in the initial V content. The 
metal bath of the furnace can be used as the vathode. [Abstracter's note: 
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accelerates transfer of metal from slag to metal. With Mn alloys 
the rate of transfer of Mn is somewhat lower than for Fe. 

For technically pure Fe and Mn the reaction occurs under kinetic 
rate control conditions 103 times faster than for alloys with 

C, Si and P; evidently these components, because of inter-phase 
activity, isolate the surface atoms of the metals. 


fAbstractor's note: Complete translation. | 
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